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Note : Attempt Five questions in all, selecting one question

from each Section. Q. No. 9 from Section V is

compulsory. All questions carry equal marks.

Section I

1. (a) Define Cofinite topology, Lower limit and Right

hand topology. Prove that usual topology on R is

strictly weaker than lower limit topology on R. 8

(b) Define closure of a set. Let  X   be a topological

space and A X.  Then prove that : 8

A A (A)d  .

2. (a) Define base for a topological space and obtain

necessary and sufficient conditions for a family F

of subsets of a set X to be a base for a topology

on X. 8
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(b) Define interior operator and explain how it induces

a topology. 8

Section II

3. (a) Define continuous mapping in a topological space.

Let  1X   and  2Y   be one-one and onto map.

Then the following are equivalent :

(i) f is open and continuous

(ii) f is homeomorphism

(iii) f is closed and continuous. 10

(b) Prove that the product topology is the weakest

topology for which projection are continuous. 6

4. (a) Let  X   be first axiom space. Then  X   is

Hausdorff space iff every convergent sequence in X

has a unique limit. 6

(b) Prove that every 3  space is 2  but converse may

not be true. 6

(c) Define quotient topology. Let X and Y be topological

spaces and f : X  Y be a surjective, continuous

and closed map. Then f is a quotient map. 4

Section III

5. State and prove Tietze’s extension theorem. 16
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6. (a) Let C be a non-empty family of subsets of a non-empty

set X. Then there exists a filter on X containing C iff

C has finite intersection property. 8

(b) Prove that every filter on a non-empty set X is

contained in an ultra filter on X. 8

Section IV

7. (a) Prove that every compact subset of a Hausdorff

space is closed. 8

(b) Prove that continuous image of a compact set is

compact. 8

8. (a) State and prove Tychenoff product theorem. 8

(b) State and prove Stone-Cech compactfication

theorem. 8

Section V

9. (i) State Kuratowski’s closure axioms.

(ii) Define co-countable topology.

(iii) Translations are homeomorphism. Prove  or disprove.

(iv) Define regular and T3 spaces.

(v) State Urysohn’s lemma.

(vi) State Ultra Filter principle.

(vii) Prove or disprove union of two filter is filter.

(viii) Prove that continuous image of a compact space is

compact. 8×2=16
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